Use of cytochrome P-450scc to measure cholesterol-lipid interactions.
The interaction of cholesterol with phospholipids has been studied with a variety of techniques; however, the possible consequences of such interactions in vivo have not been demonstrated. In this study, the cholesterol-dependent absorbance spectrum of cytochrome P-450scc was used to monitor cholesterol availability in both micellar and vesicular environments. By use of this approach, in conjunction with titration of putative cholesterol binding species, a tight, approximately equimolar complex of cholesterol and digitonin was demonstrated. Sphingomyelin (SM) (both the synthetic N-palmitoyl and bovine brain forms) gave sigmoidal titration curves, suggesting a cooperative interaction between this lipid and cholesterol. The interaction of bovine brain glycerolipids and cholesterol was weaker than that of SM and showed no cooperativity. The importance of the phospholipid head group in these interactions was established by the differences in the ability of synthetic 1-palmitoyl-2-oleoylphosphatidylcholine, -phosphatidylethanolamine, and -phosphatidylserine to affect cholesterol availability. Comparison of these results with those of the bovine brain phospholipids indicates that the acyl chain composition of these molecules is also important to these interactions. Titrations of SM in phospholipid vesicles containing cytochrome P-450scc and different types of phosphatidylcholine established that the SM-cholesterol interactions also occur in a bilayer membrane. This study demonstrates that the association of cholesterol with cytochrome P-450scc is inhibited by concentrations of SM commonly found in biological membranes. Therefore, such cholesterol-lipid interactions can potentially affect the function of membrane enzymes.